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MEMORANDUM

SUBJECT: MANCOZEB - Tox. Data Submitted Under MRID No.
418105-01 - ID No. 014504

Chemical No.: 913A
RD Record No.: -S-393537
HED Project Ne~: 1-0955

of fac/a
FROM: Irving Mauer, Ph.D., Geneticist
Toxicology Branch I - Insecticide, Rodenticide Support
Health Effects Division (H7509C)

TO: - Terri Stowe/Louis Rossi, PM 74

Reregistration Branch
Special Review and Reregistration Division (H7508C)

THRU: Rarl P. Baetcke, Ph.D., Chief
Toxicology Branch I - Insecticide, Rodentigi ?Tf_

Health Effects Division (H7509C) / Z
7417

Registrant: Rohm & Haas (R&H), Philadelphia, PA
Request

Review and evaluate the following chronic study, submitted
in response to the Mancozeb DCI. .

Mancozeb: 52-Week Oral (Dietary Administration)
Toxicity Study in the Beagle, performed by Hazleton
UK (Report No. 616/3), dated July 28, 1988 (R&H No.
88RC-027) (EPA MRID No. 414486-01).
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TB Conclusion

The study is judged CORE-MINIMUM DATA, providing the
following parameters:

[Doses tested: 0, S0, 200, 800, 1630 ppml]

NOEL = 50 ppm (males = 1.75 mg/kg/day: females = 1.34
mg/kg/day) .
LOEL = 200 ppm (males = 7.26 mg/kg/day; Zsmales = 7.02

mg/kg/day). Decreased bocdy weight gain.

Attachment (DER)
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Secondary Reviewer: Karl P. Baetcke, Ph.D., Chi é}if

Toxicology Branch I - IRS (H7509C) ‘
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DATA EVALUATION RECORD

I. SUMMARY MRID No.: 418105-01
ID No.: 014504
RD Record No.: S-393537
Caswell No.: 913A
Project No.: 1-0955
Study Type: (83-1) Chronic Feeding (52-Week) Oral - Dog
Chemical: Mancozeb
Synonyms: Dithane M—~45

Sponsor: Rohm & Haas {R&H) :
Philadelphia, PA '

Testing Facility: Hazleton UK (HUK), No. Yorkshire (UK}

Title of Report: Mancozeb: 52-Week Oral (Dietary
Administration) Toxicity Study in the
Beagle

Authors: D.C. Shaw

Study Number: R&H NO. 88RC-027 (HUK #616/3)

Date of Issue: July 28, 1988

TB Conclusions:

Doses tested: 0, 50, 200, 800, 1600 ppm in the feed for
52 weeks.

NOEL = 50 ppm (1.75 mg/kg/cay - males; 1.84 mg/kg/day -
females)
LOEL = 200 ppm (7.26 mg/kg/2ar - =males; 7.02 mg/kc/day —;

females): Decreased bedy weight gain.

In addition, at 800 ppm (27.26 ma/kg/day -~ males; 29.242
mg/kg/day—femaleé: Transi - t decreases in Hb, PCV.
t

further, at 1600 ppm (53.52 mg/kq/day males; 59.72
mg/kg/day ~ females): Decreased RBC, PETIC; increased CHOL,

PT.

Classification (Core-Grade): MINIMUM.




MANUFACTURING PROCESS INFORMATION IS NOT INCLUDED

IrI.

(MERT INGREDIENT INFORMATION IS NOT INCLUDER
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DETAILED REVIEW

A.

Test Material - Mancozeb (MNCZB) technical (R&H)

Description: Yellowish pouwder ;
Batch (Lot): 74222 |

purity (%): 30.6 to 84.5% ai (Zn-Mn ethyle ;

sisdithiocarbamate, EBDC; w ithoh !
ethylene thiourea, ETU)

Solvent/carrier/diluent: Incorporated in feed

Test Organism - Canine

Species: Dog

Strain: Beagle

Age: 5 to & months

Weights - Males: 9.45 to 9.79 kg (on receipt) .
Females: 6.80 to 8.18 kg (on receipt) §

Source: Hazleton Research Products, Denver, PA. !

Study Design (Protocol) - This study was designed to
assess the chronic toxicity potential of mancozeb when
administered in the diet to male/female Beagle dogs,
according to established Agency and international test
guidelines. :

Statements of both Quality Assurance measures
(inspections/audits) as well as of adherence to Geo
Laboratory Practice (GLP) were provided. :

Procedures/Methods of Analysis - Based upon a prior

subchronic (l3-week) study in Beagles performed at
Hazleton America (HLA Project No. 417-416, R&H Report
No. 86RC-7), and pilot study in females only at HEXK
(Project No. 616/1, included in this Final Report as
Appendix 19), groups of acclimated/vaccinated male and
female animals (4/sex/group) were fed basic powdered dog
diet, or diets containing mancozeb (at nominal concen-
trations¥50, 200, 300, and 1600 ppm w/w). Diets wers
prepared weekly and analyzed for MNCZ and ETU pricr to,’
initiation and in weeks 1, 14, 26, 41, 47, and 52. ;
Animals were observed daily, palpated and weighed
weekly, and food conversion efficiency calculated from
consumption and body weight gains for the 2 weeks prior
to initiation, as well as in study week 1, 2, 3, %, 6,
8, 10, 12, 16, 20, 24, 28, 32, 36, 40, 44, 48, and 52.

[}

Hom



oo 008451

Neurological examinations® were performed on all animals

by a Board-certified Consultant during study weeks 13,

28, and S50; and ophthalmoscopy performed pre-dose and ?
during weeks 49/50 by the "site" veterinarian. !

The conventional array of laboratory investigation** !
were performed from blood (jugular) and urine samples
collected twice pre-dose and during study weeks 13, 26,
and 52; additional samples were obtained £or hematology
and clinical chemistry from control and high-dose animals
during weeks 10, and for thyroid hormone levels in week

*Including, but not limited to: Unusual responses of body
position, activity level, and coordination of movement and/or
gait; unusual behavior; convulsion, tremors, increased levels of .
lachrymation/salivation, piloerection, pupillary dilation/ i
sonstriction, vocalization, diarrhea, excessive’/diminished ‘
urination; altered sensory function, and/or refiaxes.

**yematology (whole blood): Clinical Chemistry (serum):
hemoglobin glutamate oxaloacetate
mean cell voliume transaminase
red blood cell count and indices: glutamate pyruvate-
mean cell hemoglobin transaminase
packed cell volume gamma glutamyl transpep-
mean cell hemoglobin concentration tidase (transferase
total and differential white blood alkaline phosphatase
cell count creatinine phosphokinase
platelet count sodium potassium
raticulocyte count chloride calcium
srothrombin time inorganic glucose
activated partial thromboplastin time phesphorus total bilirutin
red blood cell morphology blood urea total protein
- plus - nitrogen A/G ratio
myelograms on bone marrow smears albumin total cholestezrol
globulin

Urine analysis (direct catheterization):

color turbidity

specific gravity pH

protein glucose

tetones total bilirubin

21loo0d urobilinogen

reducing substances microscopy of spun deposits
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11. In addition, samples of serum were collected twice
pre-dose and in study weeks 13, 26, and 52 for despatch
to Hazleton Biotechnologies to determine thyroid hormone
levels (T3, Tg) [NB: Thyroid stimulacing hormone (TSH)
was not measured because specific canine antisera were
not available.]

Complete necropsies (pathologist present) were conducted
on animals DOS and in survivors at study termination.
Organ weights were recorded before fixation from
adrenals, heart, brain, kidneys, livers, gonads, spleen,
and thyroid (including parathyroids); samples of these
tissues plus other organs® as well as all palpable gross
lesions and masses (including contiguous apparently
normal tissues) were fixed for histological examination.

Data were analyzed by the following statistical methods:

o ANO7A, followed by pair-wise comparisons using the
t~-test for: Body weight gains, hematology, absolute
organ weights, organ/body weight ratios, and organ/
brain weight ratios.

o XKruskal-Wallis, followed by pair-wise comparisons
using the Wilcoxon rank sum test for:
clinical chemistry, and thytroid function.

*bone

hone marrow smear (from

aorta
brain {including section of

"=ostochondral junction)

food consumption,

staraum) medulla/pons, cerebral and
caecun cerebellar cortex)
colon duodenum
epidiiymides eyes (with optic nerves)
esophagus gallbladder
femur (with bone marrow) ileum -

jejunum

lachrvmal gland

lungs with mainstem bronchi
esophagus

pancreas

prostate

rib and bone marrow
sciatig nerve

skin and mammary gland
stomach {fundus, pylorus)
thymus

tongu=

urinary biadder

vaginz

lymph nodes (mandibular and
mesenteric) ,

pltuitary ;

rectum

salivary gland (submaxillary)

skeletal muscle (quadriceps)

spinal cord (cervical,
midthoracic, lumbar}

trachea

uterus
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o Nonparametric tests for: Lymphocytes in females at
pre-dose week 1, APTT in females at study week 10,

absolute male adrenal weights,

absolute female thyroid i

weights, and heart/body weight ratio in females. !

All significance tests were performed two-sided, and §

reported at levels of 5, 1 and

0.1 percent.

Results - [NB: data from this study we-e collected in
four figures (illustrating the progression of mean body ‘
weights and f£ood consumption), 15 group summary tables, !

and 18 Appendices from individual

animals. Selected

{(positive) observations were evtracted from these

tabulations on the following LR

pages.]

The actual concentrations of test article in the four

test diets were as follows:

H

Nominal Group Actual Concentration
Concentration ppm {(w/w)
{ppm) Weeks 1 - 40 Weeks 41 - 52
0 0 0
50 - 59 62
200 . 237 248
800 947 993
1600 1893 1985

Actual intakes of the active ingredient (mg/kg/daY) were
reported in Report Table 6* (summarized from individual
compound consumptions recorded in Appendix 5).

There were no neurological deficits attributed to

treatment at any Jdose level, nor

any treatment-related

ophthalmological abnormalities, nor any =ffect on rectal

temperatures.

*This is a correction of the text {stated as "Report
Table 5") =he latter being a tabulation of food
consumption, not ccmpound intake.
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52 Weeks (4/sex/group)

DER Taple A

Dose Group (ppm)

200

1600

50

Jbservation

-3 - - 61 =~ - 243 - - 945 - ~ 1939 -

Actual Dietary Conc. |

{pom)

| 59.72

| 53.52

] 29.24

[

| )
7.26 | 7.02 | 27.26

| .
| 188 |

1.75

2/

intake

Actual
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Dose Group (ppm)
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Dose Group (ppm)

|
‘psarvation | 0 | 50 | 200 800 | 1600
| I P | | M L F “ |_F | ™ |
| | i | | | | | | |
i stopatnology (cont'd) | ] | ] | | | | |
! | | | ! | 1 ] | s/ |
Sneumoni tis o | 3 | | | o I B N lo, | |
Salivary | o [ ] | I o | o i o | 1 | 0 !
(gtanduliris) | | 5/ | | | ! | | | |
Gastritis ] o | | | | o | o I o | (I |
Pituitary cysts | o 12 { ! o I i o | 9, 1 o ]
Masentery A | 3 | | | o I | o [ | o |
iymphodenitis l | ] | t l ] ' | ]
Salibiadder f o | > | ! | o l o | o | 1 o |
nyperpiasia | ! ! | ! | | ] | |

*Signi ticant at p < 0.05.
*2Signi ticant ar 3 < 0,01,
s®Signiticant at p < 0.001,

1/Rapresentative (mainly signiticant and/or positive) tindings extracted from Tables 1-15 and Appendices

! through 18 of the FINAL REPORT,

2/Magan intakes over the 52 weeks of the study, caicutated by *the raviswer,
3/These weights are from the two survivors of “he ~40T male group, and sxclude moribund sacrifices (M808, M810)

at weexs 10 ang 11,
i/Hi-dose MB07 (terminal sacrifice)
5/Hi-d0s08 MB09 (tarminal sacritice)
5/Contratl F812 {terminat sacritice)
7/800 =wg/kg F825 {terminal sacritice)
3/Hi-dose FB827 (terminal sacri‘ice)
I/Hi ose FB829 {Terminal sacritice)
0/Hi-cose 230 (*arminal sacritice)

1y
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Two high-dose animals had to be sacrificed in extremis
early in the study (Tables 1,2; APPENDIX 1l). M81J ate
only about one-half its food during week-9, and was i
judged anemic based upon results of hematological deter- i
minatinns, in addition to showing an increased ret1cqlocv~e
count. Despite meat supplements provided for the next
week, this animal's condition did not improve and---
subsequent to severe body weight loss during week 10
compounded by lethargy, labored .breathing---4810 was
killed and necropsied. Hematological parameters and
pathological findings in this animal were consistent i
with chronic¢ regenerative anemia, additionally with
manifestations of diffuse centrilobular necrosis and
extramedullary hematopoicsis, erythroid hematopoiesis
with pigment in spleen and bore marrow, and evident
reticulocytosis. The other premature high-dose loss was
animal M808 which also red.uced its food consumption (by
two-thirds) and lost over 700 g in body weight during
weeks 9 to 10. White blodéd cell count in that animal i
was elevated in both weeks 10 and 11; additional meat
supplements were also unavailing and this animal also

had to be necropsied (study week 11) following profuse
nematuria and distended bladder palpated the night

nefore sacrifice. Urethral calculi were observed on
jross examination, as well as microscopic evidence of
hydronephrosis with tubular dilatation, coincident with
renal necrosis and congestion and urinary tract lesions
(urethritis, prostatitis, cystitis, and ureteritis),

Wwith associated acute peritonitis. All other animals in
this and other dose groups survived in apparent good
mealth, with no adverse clinical signs or treatment-
related palpable masses.

i

In addition to severe weight loss among high-dcse males
{due mainly to the two moribund sacrifices), both mid-
Jose groups of males (200 and 800 ppm) gained signifi-
zantly less weight (p < 0.0S) than controls* (Tables

3,4; Figures 1,2; APPENDIX 2). There were no significanz
changes in foced consumption {(other than in the two :igh-
jose sacrifices) nor in feed conversion efficiency

{Table 3; Figures 3,4; APPENDICES 3,4). :

i

*wWhich persisted to study zermination (see DER Table A}, descite

sratements 1n text bv the investigators to the contrary thaz the
Je&ght shanges among 200 ppom males were considered not relatad
tr2atment.

pond
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Average gJgroup mean :t2st ccmpound intake ranged from 1.4
to 2.3, 6.3 to 9.9, 24.1 to 33.1 and 43.6 to 72.5
mg/kg/day for both sexes in low (30 ppm), bdoth
intermediate (200, 300 ppm), and high-dose (1600 ppm) ’
level groups, respectively (Table 6; APPENDIX S5).

nificant hematol=gical changes were recorded :in
n-dose (1600 ppm! females in study week 10 and among |
ii-dose (800 ppm) Z2males measurad in week 13 (Tables 3;
PPENDIX 7). Specifically depressed values (p < 0. 0-)
Eor hemoglobin (#Hb)., and packed cell-volume (PCV) wer
evident as well as transiently increased reticulocyte ,
counts (RETIC). In addition, increased mean cell !
volumes (MCV) were racorded early among high-dose males
{in weeks 10 and 13}, which persisted to study
termination. The hematological changes also persisted

in both 300 and 1600 ppm females to study terminatiocn

{52 weeks). No dose-related treatment changes were ~
found in terminal mvelographic determinations (Table 3; d
APPENDIX 3).

~
-]
~
o

High-dose females registered significantly higher total
cholesternsl {(Tot. Chol.) throughout the study, signifi-
cantly so (p < 0.05), at weeks 13 and 26. (Table 10;
APPENDIX 9). The same trend was apparent in survvaﬂg
nigh-dgse males, but did not reach statistically signi-
£:=ant wvalues. Add:i-zional sporadic but significant
zlinical chemistry changes were aiso recorded (2.g9., in
aloumin, phosphorus, inter alia), but were consiZered
siologically not relevant in the absence of other
cecrrelated changes.

®
X

Thar ere 10 statistically significant {or biologically
ralevant! treatment-r-elated changes among t2st Zroups

for thyroid Zuncticn ’*able 11; APPENDIX 10) or Zor
drinalyses {APPENDIX 11). HMajor organ weight changes
racorded were a sxgﬁzfican* increase compared to sontzols
in thyr:id ght-tz-~-nody weight ratio amcng high-dcse
males (g < 95) and fema$es (p < 0.001), as we>1 as
apparent but nonsiznificant) increases in group mean
liver we-ghts and Liver—“ﬂ—aocv wa2ight and livez-4s-2rain
weight ratics {(Tabla 12 to 14; APPENDICES 12 to(ldi).
Additionallv, group Twean t2stes weights fcor all za2st
sroups =2xcept 30 ppm males were lcwer than controls, Sut
acain 3i3 nct achievs the 3 percent level of statistical
si;nichance, and as well Zid nct appear =2 te Idose-
rz2_ated.

Stner than the sever=z aatholog;cal changes alrsady
iescribed ia the twe nign—-2ose male moribund sacriflices
fazute :Togenizal tract lesion in MB08, but unrelatad <o
=n2 zhreonic regenerzzive anemia Sound in %8103, zhe

ponk
(4
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overall nature ard incidence of gross necropsy findiIngs
in -—est and control survivors to study termination wer=2
minimal and in %=eping with the exoected aack"*ound for
lab-bred Beagles (Tables 15.1 and 15.2). cept as noted
csr high-dose dec=ndants, the incidence of his:opatho-
logical changes ~as generally similar in ooth contr=l znd
rreated animals were: Leukocyte foci in liver and
~orIue; hyﬂerpla:za in mesentery ané mandibular lymon
nod2s; involution with cysts in thymus; and, {(pualmorary)
oneumonitis (Tables 15.3, 15.4, 13.5). The singular
2xc2ption was Kucpfer cell pigment deposits, with an
increased incidence in high-dose (1600 ppm) anirals, and
thyroid follicular distention present in all 1600 pgm
animnals survivin:i to the 52 weeks sacrifice.

The investigators concluded that the only consistent

reatment-relate: effects of the chronic administratien
of iietary manco:z2b were: Reduced Ty levels "orrel=ted
o increased thyroid weight and feollicular distenti at
the high-dose lewsl (1600 ppm); reductions in hemogl ob n,
red nlood c=ll ccunts and packed cell volume, together
wita concurrent -ncreases in total cholesterol in mid-
dos2 (800 pom) and high-dose (1600 ppm) females. Hence
in -—heir view, t-m=2 no-observed effect level after 52

wee<s exposure oI Beagle dogs to maacozeb was 200 pcm.

T= Evaluation: Core~Minimum Data

The study rently well orzanized ancd c=
aizguatsly to TS most determinaticons reqéirei
Tzst Guidelines £5r ncn-rcdents. We agre2 W
i~vestlzators wi ect to the evaliations of zn
g=zneratsd in th ic studv, =2xcept Ifor the lIw
effect Level (SuO jolob inferred by them from signif
nzmatolzgical val: gﬁif'cant vy different Zrom 2
ctht:ols (and 2s d lapn zata apparently sn nan
Al -h2ugn not c-ear' se-related, there wer2 signi
c-manges in body -z ja:n and food zonsumption
Tzrats including 277 opm. 2xcept at the LDT 150

Therefore, we -_Zge 33 ppm t> be fhe NCEL Itr hrcnic
i.2£3arv mancozecl -ais=zration in degs.
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Page is not included in this copy.

Pages fE; through l E; are not included.

The material not included contains the following type of
_information: :

Identity of product inert ingredients.

Identity of product impurities.

Description of the product manufacturing process.
Description of gquality control procedures.
Identity of the source of product ingredients.
Sales or other commercial/financial information.
A draft product label.

The product confidential statement of formula.
Information about a pending registration action.

FIFRA registration data.

The document is a duplicate of page(s) .

N SEERERER

The document is not responsive to the request.

The information not included is generally considered confidential
by product registrants. If you have any questions, please contact
the individual who prepared the response to your request.




